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Abstract 
In this research, we propose to estimate the water pollution abatement cost 
functions where the pollution regulations are not perfectly enforced. A number of 
estimation problems in the existing literature are improved, including: (1) failure to 
rely on data from behavioral objective of polluting firms; (2) lack of the use of 
plant-level data to estimate abatement cost functions; (3) pollution concentration 
rather than pollution reduction load to be the output of abatement activity; and (4) 
implausible assumption of perfectly enforceable regulations. In particular, we stress 
that under imperfectly enforceable regulations, estimates of the abatement cost 
function are biased upward if self-reporting data are used to estimate directly. To 
improve the estimation, we add a nonnegative component u into the error term (in 
addition to the traditional random one) to catch the unobservable effect of 
concealment on emitted pollution. The resulting maximum-likelihood estimators are 
consistent and asymptotically efficient. 
Keywords: water pollution, imperfectly enforceable regulations, abatement cost 
function, concealment, stochastic frontier analysis 
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